Bio-body reactor by Benck, Ashley
iB I O - B O D Y 
R E A C T O R
The cyborg as a composition challenges the relationship between 
organism and machine. This thesis questions how the cyborg can be 
used as a catalyst to reengage the body with architecture. 
by
Ashley Benck
ii
A thesis submitted to the Victoria University of  
Wellington in partial fulfilment of  the requirements 
of  the degree of  Master of  Architecture 
(Professional)
By Ashley Benck
2014
iii
For my Parents
 James and Suzanne
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vDonna Haraway defines a cyborg as a hybrid 
creature, composed of  part machine and part 
organism. This thesis asks how the cyborg can 
be used as a catalyst to reengage the body with 
architecture. Four key areas are used to explore this 
proposition; precedent, body, programme and site. 
Theorist Donna Haraway and Marcos Cruz will be 
used as precedents to guide this field of  inquiry into 
an architectural form. The design method flucuates 
between the analogue and digital, body and machine, 
and shifting scales. The method is used to design 
four buildings to test the metaphor of  the cyborg 
through physical models, drawings and digital space. 
The cross-programming of  a biofuel factory with 
domestic living has been chosen in order to test 
the translation of  the cyborg into architecture. This 
is explored at different scales; macro, mezzo and 
micro. At the macro scale, the site of  Wellington 
city, New Zealand, will be explored in terms of  
rethinking existing parts, as mechanisms, that 
contribute to the city’s programmatic response to 
energy generation. The mezzo scale focuses on 
the translation of  the cyborg into usable human 
scale space. Finally, at the micro scale, the reaction 
of  a surface according to the body will inform the 
resulting architecture; such as the design of  a stair, 
where the actions of  the body are informing the 
building and vice versa. The conclusion of  this 
thesis is a building that operates as a cyborg which is 
active to the needs of  the human and the city. 
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31.0 Introduction
Architecture is closely linked to the body. The 
built environment impacts the body, and the body 
impacts the built environment. This reciprocal 
‘push-pull’ relationship forms the foundation for 
this research and is used as a context to design 
responsive architecture. This reciprocal approach 
considers the impacts of  the body and the built 
environment on each other and provides a strategy 
to design for the body more specifically. This 
thesis will draw and investigate the ‘cyborg’ as a 
mechanism to design more receptive architecture. 
Donna Haraway (1980 – 1990) will be used to guide 
the theoretical field of  inquiry of  this thesis. 
This thesis investigates the metaphor of  the 
‘cyborg’ as a hybrid body to approach designing 
architecture that is more receptive to the body as 
well as complex built environments. Donna Haraway 
defines the cyborg as a “cybernetic organism, a 
hybrid of  machine and organism, a creature of  
social reality as well as a creature of  fiction”.1 This 
thesis uses Haraway’s Cyborg Manifesto as a context 
and departure point for investigating architecture as 
a hybrid organism. Haraway’s notion of  blurring the 
boundary between human and machine is extended 
in this thesis. This investigation focuses on the use 
of  responsive surfaces, and active building functions 
through a receptive program, to mediate between 
the organic and the machine. 
1 Haraway, Donna. “A manifesto for Cybprgs: Science, technology, 
and socialist feminism in the 1980’s.” In The Postmodern Turn; New 
Perspecitives on Social Theory, by Steven Seidman, 82-115. United 
Kingdom: University of  Cambridge Press, 1994.
Figure 2. The Contaminant. Image by Steve Pike
 This project is a responsive installation. The spatial and fabric results from this microbe study can be used as a type of     
 microbe architecture
 Image Source: Pike, Algaetecture and Nonsterile, 2008.
5This research is primarily process based and 
follows a ‘‘design through research” methodology.2 
By working between analogue and digital mediums 
a large volume of  drawings, physical models 
and digital models were produced to uncover 
architectural forms that mediate between the 
body and the built form. A critical reflection 
process followed this as each formal iteration was 
interrogated and assessed by the strengths and 
weaknesses in relation to how the architecture 
operated to engage the body. Design through 
research was used as a medium throughout the 
process to unlock spaces between the static building 
and the moving body. The application of  this to 
the site was through site mapping and abstract 
modelling of  spatial relationships. Theoretical and 
site specific research informed how the process of  
design developed. 
2 Downton, Peter. “A short History of  Design Research.” In 
Design Research, by Peter Downton, 39. Melbourne: RMIT Press, 
2003.
The architectural outcome is a Bio-Reactor Building 
for Wellington City. Cross-programming the biofuel 
function with a domestic situation, the building 
operates as a cyborg to serve the occupant and 
the site. The building alleviates the gap identified 
through meshing the building needs with the human 
creating a living hybrid being; an architectural 
cyborg. The blurring of  program, function and 
form, between the body and the machine in the final 
architecture reinforces this. 
This thesis is broken down into six chapters. The 
first, Introduction outlines the structure of  the thesis. 
The second chapter , Theoretical Review, sets up a 
theory based background of  cyborg approaches 
in architecture. Within this chapter I will briefly 
acknowledge the Classical, Modern, and the 
Postmodern body to provide a context for the 
cyborg manifesto. Key authors and practitioners 
discussed in the cyborg section of  this chapter 
include Marcos Cruz, Steve Pike and Neil Spiller; 
these architects will be used to guide a theoretical 
and investigative design analysis of  the body 
in space. Chapter three titled Precedents, gives 
architectural examples that are examined for the 
possible ways that a cyborg can be translated into 
architecture. These built examples have a close 
relationship between the body and machine. In 
Chapter four, Body Analysis, the micro, mezzo and 
macro scale of  the body are analysed and explored 
through design using a series of  different analogue 
Figure 3. House of  the Future by Kuangyui
 This is a “hybrid klein-bottle-shaped building” which belongs to the architectural concept of  Neoplasmatic Design.
 Image Source: Tao, New House of  the Future by Kuangyi Tao, 2011.
7material. Wellington city is then analysed and 
mapped in chapter five, Four Test Sites  highlighting 
sites that have barriers and are invaluable to the 
function of  the city. These sites relate to this 
investigation through identifying their lack of  
engagement with the body. Three Test Buildings in 
chapter six then use the built form to test how the 
building can operate as a cyborg in Wellington City. 
The outcome of  these test buildings is a Bio-Body 
Reactor building discussed in chapter seven, Bio-
Body Reactor. The Design Discussion chapter then 
critically reflects on how the building performs, and 
what its successes and limitations are. This chapter 
examines how the design process has influenced the 
design of  the building, its limitations, strengths and 
weaknesses. 
This proposed scheme is relevant to current theory 
and discourse through its design process for future 
buildings. It is designing for a current hybrid human 
and built environment that requires buildings to 
be responsive to the human needs, and do so on 
a series of  levels – micro, mezzo and macro. The 
conclusion of  this thesis provides a series of  design 
iterations that look at the relationship between the 
cyborg and the city. This results in a building that 
operates as a cyborg which is active to the needs of  
the human and the city. 
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Body History 
the built.4 A shift then occurred from this humanist 
projection to Modernism. According to Vidler, this 
‘loss’ of  body is an authoritive foundation that has 
made the building act to establish the body.5Foucault 
argues that the modern body was decorporealised, 
becoming ‘residual dead matter containing only the 
potential to be described, organised and disciplined’.6 
In this circumstance the lived body ‘countered the 
idea of  geometrical purity’.7
4 Michelangelo’s architectural appropriation of  the human artifice 
was imperative to the understanding of  the human anatomy in 
a visual and intellectual way. Alberti, Francesco di Giorgio and 
Leonardo are also leading theorists who use the long tradition of  
bodily references to conceive architecture in the Classism period. 
5 This epitomises ‘states of  mind based on bodily sensation’. See 
Vidler, Anthony. “Homes for Cyborgs.” In The Architectural 
Uncanny, by Anthony Vidler, 147-164. Cambridge: Mass The 
MIT Press, 1992. Architects Bernard Tschumi, and Diller and 
Scofidio physically transcribe this into built explorations of  
theory. Tschumi states that this ‘relationship between a building 
and its users is one of  violence, for any use means the intrusion 
of  a human body into a given space, the intrusion of  one order 
into another’. See Tschumi, Bernard. Architecture and Disjunction. 
MIT Press, 1996.
6 This body is a prefixed, gender neutral, able-bodied state which 
McAnulty defines as ‘figural self-sufficiency’. This disciplined 
body of  normalism seeks ‘to position humankind at the centre 
of  a regular or ordered geometry’. The body in this respect, was 
treated a discursive object not a natural object by Foucault, it was 
merely a loci for a series of  physical domains. See Imrie, Rob. 
“Architects’ Conceptions of  the Human Body.” Environment and 
Planning D: Society and Space (Pion Publication) 21 (August 2003): 
47-65.
7 Le Corbusier believed it would ‘destroy the visual quality and 
intrinsic meaning of  architecture’. Imrie, Architects’ Conceptions 
of  the Human Body, 48.
This chapter provides a theoretical background 
of  cyborg approaches in architecture. First, I will 
briefly acknowledge the Classical, Modern, and the 
Postmodern body to provide a context for the cyborg 
manifesto. Second, the cyborg, after defining the 
term following Haraway will be discussed in terms 
of  its blurred boundaries and its political and social 
relationships still make it applicable, if  not intensified, 
in contemporary conditions. Although the cyborg 
also contains discussions of  gender and sex, this 
thesis will not examine these topics as they lie outside 
the scope of  investigation. In concluding this chapter, 
I will review the current application of  the cyborg 
in architecture, and specifically a form of  emerging 
biological advances in building through Neoplasmatic 
Design as a vision for the body that occurs outside the 
traditional disciplinary boundary. 
During the Classical period, rationality and proportions 
drove the interrelationship between the Vitruvian 
body and architecture.3 Using the idea of  human 
measurement and ratios, buildings were conceived 
through the projection of  the human body onto 
3 The scale and proportion of  the human body was the 
embodiment of  God in a visual diagram by Vitruvius. The 
connection between the body and the built form was heavily 
based on Euclidean geometry. As the fundamental mirroring of  
natural order, the body held a privileged position according to 
Vidler who states that it is “nature’s elegant way of  organizing 
complex functions”. Nesbitt, Kate. Theorizing a New Agenda for 
Architecture. New York: Princeton Architectural Press, 1965-1995.
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In contemporary writing, Modernism is also 
understood in terms of  material efficiency.8 Following 
Modernism, Postmodernism is defined as a period 
when architecture re-engaged with the body. As a 
push to then reinstate the corporeal body, architects 
stood against ‘Palladian humanism and Corbusian 
modernism alike’.9
The body’s reinstatement into architecture was through 
diverse ways of  thinking, such as Phenomology, 
Feminism, Deconstructionism, and a return to the 
Symbolic body.10 For example, Deconstruction 
questioned the symbolic body of  architecture and 
rendered it “contorted and deliberately mutated”; 
8 Solá-Morales argues that the shift in thinking that occurs in 
modernist architecture was to understand architecture through 
ideas of  material efficiency and more secular limited models 
premised on abstract modes of  thinking de Solà-Morales, 
‘Absent Bodies,’ See also Teyssot, Georges. “The Mutant Body 
of  Architecture.” In Flesh, by Diller and Scofidio Teyssot, 8-36. 
New York: Princeton Architectural Press, 1994.
9 Vidler, Anthony. “Homes for Cyborgs.” In The Architectural 
Uncanny, by Anthony Vidler, 147-164. Cambridge: Mass The MIT 
Press, 1992.
10 Wigley states that the identification of  buildings as ‘human-
limb objects’ in modern discourse ‘is no longer simply the 
supplement of  the body of  the building’. Defined as Prosthetic 
architecture, this creates a displacement between body and 
clothing, and body and building. Gideon then identified a 
connection between nineteenth century classical ornamentation 
and the development of  ‘mechanised furniture as an extension 
of  the mobile body’ which identifies with modern architecture. 
See Wigley, Mark. “Prosthetic Theory: The Disciplining of  
Architecture.” Assemblage (The MIT Press), 1991: 6-29.
dramatically departing from the humanist tradition.11 
This thesis is interested in a strand of  thinking, 
within Postmodernism, that starts to look at the body 
in architecture as a cyborg.12
 
11 Within this renovation of  the body, Perez-Gomez has a 
phenomological approach that projects the body. Hejduk supports 
Perez-Gomez suggesting this is a “renovated body image, while 
avoiding the classical illusion of  assuming an objectified unitary 
body as the point of  departure”. This is a shielding from a 
mathematical inscription aligned with the corporeal body toward 
a mode that embraces all forms of  human existence. See Vidler, 
Homes for Cyborgs, 3. 
12 Bernard Tschumi counters the physical domains of  the human 
body defining it as a matter that threatens the aesthetic process 
in its impurities. Here, the body is something to be subordinated 
with a self-given consciousness. Architecture then became 
a vessel for the writings of  architects such as Lefebvre which 
contained prescriptive instructions that reject the Cartesian view 
of  architecture as measurement, quantity, and lines, through the 
appropriation of  rules. Imrie, Rob. “Architects’ Conceptions of  
the Human Body.” Environment and Planning D: Society and Space 
(Pion Publication) 21 (August 2003): 47-65.
Figure 4. Cyborgian sketch. Authors own
 A preliminary sketch of  the body as a cyborgian prosthetic limb. This was the first experiment with drawing what a cyborg object of  body  
 might look like.
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Cyborg Manifesto- 
Historical Premise 
displacement of  symbols from romanticism to 
modernism”, illustrating a relationship between 
surrealism, modernism and the cyborg as a bridging 
concept.16 Benjamin acknowledges the intersection 
of  technology and organism, the cyborg here gives 
a theoretical connection between these different 
entities. 
Haraway’s Cyborgian 
Manifesto
The idea of  the cyborg by Haraway is both a political 
as well as an academic project. The cyborg is a 
metaphor to enable us to think differently.17 Haraway 
clearly defines the cyborg as 
...a hybrid creature, composed of  organism and 
machine. But, cyborgs are compounded of   kinds of  
machines and special kinds of  organisms appropriate 
to the late twentieth century. Cyborgs are post-
Second War hybrid entities made of, first, ourselves 
and other organic creatures in our unchosen “high-
technological” guise as information systems, texts, 
and ergonomically controlled labouring, desiring, 
and reproducing systems. The second essential 
ingredient in cyborgs is machines in their guise, also, 
as communications systems, texts, and self-acting, 
ergonomically designed apparatuses.18
16 Vidler, Homes for Cyborgs, 155.
17 Haraway, A manifesto for Cyborgs, 82.
18 Haraway, A manifesto for Cyborgs, 82.
in Architecture
According to Vidler, there are several ways in 
which the historical cyborg has been interpreted. It 
began with Carrington’s creation of  ‘horse-people’, 
which foreshadowed Haraway’s separatist cyborgs.13 
The Surrealists and Art Nouveau movement are 
other historical antecedent which acted to blur the 
boundaries in two-dimensional imagery between 
machine and organism.14
This concept of  blurring the machine and organism 
was translated into a built form by architect Antonio 
Gaudi in which Salvador Dali celebrated in his 
metamorphosis architecture. Building on Dali’s 
comments, Walter Benjamin made a conceptual 
link between the “technical visions of  modernism” 
and the apparent “antitechnical stance of  the art 
nouveau” that Modernism’s own link was hardly 
unsettling.15 For Vidler, this junction between the 
organism and technique was “represented by the 
13 Vidler, Homes for Cyborgs, 150.
14 The surrealists and Art Nouveau movement also contributed 
with the cyborgs questioning of  the body’s integration with 
object and space through images or “the life of  the interior 
psyche against the externalizing ratio”. Vidler, Homes for Cyborgs, 
150. The blurring of  these lines, especially between the mental 
and the physical, was one of  the characteristic pleasures of  the 
art nouveau for the surrealists. These ideas and theories transmit 
well within the scholars and theorists who care to understand 
them, but it was not common to view this within the built form 
physically. As an example that translates this surrealist theory 
and two-dimensional imagery into the built form is architecture 
designed by Antonio Gaudi. There is an intersection between 
Salvador Dali’s celebrated eulogy to Gaudi’s ‘edible’ architecture 
and its images of  metamorphosis. 
15 Vidler, Homes for Cyborgs, 155.
14
Figure 5. Architecture and Protocells. by Clara Tresgallo, 2012
 A drawing response to the Protocell Architecture by Neil Spiller
 Image Source: Tresgallo, Architecture and Protocells, 2012.
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Haraway’s Cyborg is a political and academic project; 
the language that Haraway uses to describe the cyborg 
is also architectural. An example of  this is found in 
Haraway’s Informatics of  Domination table (refer to 
figure 6). Her table is made up of  dichotomies such 
as “representation” and “simulation”, “determinism” 
and “evolutionary inertia, constraints”.19 The critical 
part of  the table is that it is “impossible, however, to 
see the relations on the right hand side as coherent 
or natural, a realization that subverts the naturalistic, 
stereotypical and reductive status of  the left hand 
column as well”.20 On the right hand side she has 
placed the “home and factory” as enclosed spaces in 
relation to “global factories/electronic cottages” that 
are not bound to historical ways of  thinking about 
space, or for that matter architecture.21 Following 
Haraway’s table to its conclusion, architecturally, this 
means that a hybrid of  open and closed spaces, as a 
way of  thinking, is no longer structured by notions 
of  private and public, instead reveals spaces of  irony 
and rebellion. Yet, ironically, within architectural 
discourse the desire has been to house the cyborg – 
to find it a home. 
19 Haraway, A manifesto for Cyborgs, 99.
20 Smitheram, Jan. Thinking through the space of  the body: A 
performative account of  the body and architecture. Melbourne: 
Melbourne University, 2008.
21 Haraway, A manifesto for Cyborgs, 99.
Figure 6. Informatics of  Domination Table by Donna Haraway
 Image Source: (Haraway, 1994) 
Haraway argues, further, that there are two types of  
cyborg. The first type is the material cyborg; this is 
‘creature of  social reality’ challenges the modern 
relationship the human has with technology and 
society. The second type of  cyborg is a ‘creature of  
fiction’, this is a metaphorical being. It challenges 
assumptions and is politically disruptive. The cyborg 
metaphor was deployed by Haraway as a challenge 
to disembodied, patriarchal and dualistic body’s of  
knowledge. 
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Figure 7. On the Architectural Possibilities of  a Threshold. by Dan Slavinsky. 2010
 This is an exploration of  a threshold between the public and private realm
 Image Source: Slavinsky, On the Architectural Possibilities of  a Threshold, 2010.
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Cyborg Home
Vidler illustrates his ideas through the work of  Diller 
and Scofidio. Diller and Scofidio look at the home, as 
the body, as “invaded and reshaped by technology”.24 
Through design they explore how surveillance 
technology invades the home, by dismembering a 
television set. Vidler describes their work as a “host of  
half-completed, half-broken refracted lines between 
mechanical objects and organic subjects; this network 
is in a real sense cyborgian construction”.25 This is 
a physical metaphor for how technology is invading 
the house. Vidler describes their architectural, hybrid 
objects, as a home – a home for cyborgs. 
24 Vidler, Homes for Cyborgs, 147
25 As a powerful and wounded piece, it is a threatening machine, 
as it “parade[s] the enormous power of  the technologically 
constructed microorganism invading the house”. Vidler, Homes 
for Cyborgs, 158.
Home is described by Haraway as a “women-headed 
households, serial monogamy, flight of  mean, old 
women alone, technology of  domestic work, paid 
homework...” where the home was to be a factory 
for the women to be fully engaged with.22 The 
architectural translation of  the cyborg in our recent 
past focuses on the home. Antony Vidler describes 
the cyborg as an active redefinition of  the home 
where the home is “blurred by cybernetic and bio-
technologies”.23 This is by no means defining the 
cyborg as a “site of  technological utopia”, but rather 
a space that has reached a state of  hybridity. 
22 Haraway, A manifesto for Cyborgs, 11.
23 Vidler, Homes for Cyborgs, 147
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Contemporary Cyborgs
Haraway, as Vidler, describes a world before the 
iphone, ipad and other technologies which now 
dominate our lives.26 Nowadays the cyborg is less of  a 
fiction but rather a way to describe our everyday lives, 
our relationship to technology and to space. Matthew 
Gandy, and Neoplasmatic Design by Neil Spiller 
and Steve Pike are contemporary examples describe, 
and design for, a cyborg that embodies notions of  
engagement and connectivity. As a contemporary 
response, Matthew Gandy supports the concept of  
the modern home becoming a “complex exoskeleton 
for the human body” in which to exist.27 He argues 
the home is a prosthetic interlinked to a “network 
of  pipes and wires that enable the city to function 
producing a multilayered complex space between 
architecture and the body.”28 This concept of  home 
goes beyond traditional means of  dwelling to a space 
where walls become ‘inhabitable interfaces’.29 The 
concept of  inhabiting walls takes on the form of  a 
26 Alice Jardine defines this private online realm as an agent of  
‘self-surveillance’; it is a new respect towards a world becoming 
dominated by self-policing cyborgs. See Vidler, Homes for Cyborgs, 
163.
27 Gandy, Matthew. “Cyborg Urbanization: Complexity and 
Monstrosity in the Contemporary City.” International Journal or 
Urban and Regional Research 29.1 (April 2005): 26-49.
28 Gandy, Cyborg Urbanization: Complexity and Monstrosity in the 
Contemporary City, 28.
29 Cruz, Marcos. “Cyborgian Interfaces.” Edited by Marcos 
Cruz and Steve Pike. Architectural Design (Wiley) 78 (November-
December 2008): 56-59.
biological advance within the architectural realm. 
This bridges the gap between the bodies and built, 
organic and machine. As a space that is also receptive 
to the needs of  the occupant
Marcos Cruz’s direct response to the query of  
how to create a space for a cyborg is through 
interactive ‘hyper-connective’ walls. Cruz theorises 
an architectural solution through his In-Wall project 
whereby he creates parameters for the creation of  
Cyborgian Interfaces.30 These wall constructs are 
considered Neoplasmatic in design as they are semi-
living entities. This is a systematic and sensitive interior 
layer responsive to the user’s needs of  the program 
home. In building terms, the “cyborgian interfaces 
are hybrid structures in which biological systems are 
implanted in specific zones of  the architecture”.31 As 
a solid, it varies in thickness and elasticity supported 
by an embedded structural skeleton. This insertion of  
the cyborg in the physical world works with organic 
and machine forms to activate the body in space. At 
present, this explanation is not built or tested. 
Other than Marcos Cruz, Haraway’s writing has 
also influenced the work of  Pike and Spiller who 
utilise digital craft to develop bio-architecture. Pikes 
architectural designs use micro-organic material. His 
work requires collaboration between microbiologists 
30 Cruz, Cyborgian Interfaces, 60. 
31 Cruz, Cyborgian Interfaces, 61.
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and new age technology; this induces a cybernetic 
world of  reflexive spaces that utilise advanced 
technologies and responsive environments to 
engage with the body (and mind).32 His contaminant 
project describes a “series of  an investigative study 
culminating in a responsive architectural installation”; 
the result is a morphological aesthetic.33 Spiller 
questions the inertness of  material. Through his 
designs he links buildings hybridised with biological 
matter, thus “creating semi-living systems”.34 Both 
Pike and Spiller question boundaries and enclosed 
space. Pike uses collaboration between new age 
technology and micro-biology to create a hybrid 
being whereas Spiller questions materials inertness to 
the body and space.
Cruz argues that the next step, in this mixing of  
organism and machine, titled Neoplasmatic design. 
Neoplasmatic design is the creation of  a building, 
hybridised with biological matter; “it stands for the 
conviction that changes are occurring in architecture 
that demand to be understood outside the traditional 
32 This combination gives ‘intellectual and interstitially unstable’ 
outcomes. See Cruz, Cyborgian Interfaces, 74
33Pike, Steve. “Algaetecture and Nonsterile.” In Architectural 
Design, 72-78. London: Wiley, 2008.
34 Pike, Marcos Cruz and Steve. Neoplasmatic Design. John Wiley 
and Sons, 2008.
boundaries”.35 Cruz argues architects will soon 
be forced to respond to buildings hybridised with 
biological matter “creating semi-living systems of  
a rather unpredictable nature,” this work is in the 
early stages of  development.36 Soon architecture, 
for Cruz, will be able to respond to the user’s 
bacteriological traces and rapidly colonise to reflect 
the ultimate space. Cruz has looked at the growth 
of  ‘Algaetecture’; his “initial investigations were 
concerned with the manipulation of  small colonies”.37 
Reconfiguration and grafting of  the living and non-
living is imperative for control of  Neoplasmatic 
design. This method of  design is ironically threatened 
by biotechnical advances, but the result through this 
new collaboration is “new materiality and hitherto 
unimaginable potentially living forms”.38
35 Cruz, Cyborgian Interfaces, 57.
36 Cruz, Cyborgian Interfaces, 57.
37 Cruz, Cyborgian Interfaces, 57.
38 Pike, Neoplasmatic Design, 12.
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Figure 8. Biosynthetic Ecology - An Aquatic Eco-Enhancing Implant. by Anders Christiansen. 2007-08
 Formed through research into algae bioreactors this image shows a device that records and processes the ecology and human   
 interference on a natural habitat. 
 Image Source: Pike, Neoplasmatic Design, 2008.
Figure 9. Homeostasis in Architecture: Floating Weather Station. by Anders Christiansen. 2007-08
 This weather stations tentacles reflect movement of  water to record flows and determine its biochemical balance. 
 Image Source: Pike, Neoplasmatic Design, 2008.
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In conclusion, Neoplasmatic Design this is far 
removed from a symbolic body, lost body or even 
the body understood in deconstruction. It is a 
current application of  the cyborg in architecture 
that is emerging through biological advances in 
building. This is a current vision for the body that 
occurs outside the traditional disciplinary boundary. 
Haraway’s understanding of  the cyborg has been 
extended in contemporary writing to match current 
technologies and now – future technologies. 
Using Cruz’s example of  cyborgian walls, Pike’s 
collaboration method, Spiller’s reflexive material and 
virtual techniques, and Neoplasmatic Design the 
cyborg is present in evolving discussions of  space 
(refer to figure 8 & 9). The body in this discussion 
is viewed as a lived being that thrives and functions 
as much as the space around it. This contemporary 
cyborg is advanced with modern technology and alive 
with endless spatial possibilities.
22
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Figure 10. The Automarionette. Diller and Scofidio
 Image source: Scofidio, A Life to Machine In.
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This chapter explores three architectural precedents 
which each have a relationship between the body and 
the machine. The case studies are analysed in terms 
of  their contribution to the discussion of  the body 
and cyborg in architecture. The following precedents 
engage with architecture and the body at different 
scales:
1. Diller and Scofidio’s The Brides Armour, 
2. Pierre Chareau and Bernard Bijvoet’s Maison  
 de Verre, and 
3. Rem Koolhaas’s House at Floirac,
Precedent one; The Brides Armour is an example of  
an intervention specifically derived from theory 
and sparks more discussion on the subject of  the 
translation of  the cyborg into architecture through 
the body at the micro scale. Precedent two: The 
Maison de Verre looks at designing for the program 
of  a home within the city; this looks into the body’s 
interaction with the built form at the scale of  the 
city. The third precedent: The House at Floirac creates 
architecture designed in tandem with one body; 
where the body and architectural entities cannot fully 
function without the other. 
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Figure 11. The Bride’s Armour. Diller and Scofidio
 Image source: Scofidio, A Life to Machine In.
The Brides Armour -  
Diller and Scofidio 
[1987]
As architects and theorists, Diller and Scofidio 
challenge the body’s experience in space through 
interventions at series of  scales. This precedent, the 
Brides Armour, looks at an intervention onto the 
body at the micro scale (refer to figure 11). This is a 
prosthetic that “consists of  metallic shields moulded 
on the body that protect the most “desirable” parts 
of  the female body”.39 This experiment uses the steel 
prosthetic as a defined boarder to emphasize areas of  
societies gaze. 
The Brides Armour illustrates a language of  mechanised 
focus and restriction upon the body and the observer. 
Diller and Scofidio make transparent social norms 
through the design of  their mechanical surface.40 
The Brides Armour is an organic machine, a literal 
cyborg. This precedent is not only a designed cyborg 
but represents the cyborgian concept of  the machine 
in our daily lives and how surveillance controls how 
we view our own body. The question raised in this 
thesis is how these ideas can be maintained at a larger 
scale.  
39 Scofidio, Diller and. Flesh. New York: Priceton Architectural 
Press, 1994.
40 However, according to McAnulty, because it is achieved 
through the use of  a real body, which is restricted by a physical 
structured surface, it ignites our desire to engage more intimately 
through these architectural elements. Imrie, Architects’ 
Conceptions of  the Human Body, 60.
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Figure 12. Courtyard facade of  Masion de Verre. Translucent glass blocks form the exterior of  the walls. 
 Image Source: Campbell, Maison de Verre by Pierre Chareau, 2011.
Figure 13. Interior view of  Maison de Verre.  1932
 Image Source: Unknown, Maison de Verre, 2014.
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Maison de Verre –  
Pierre Chareau + 
The Masion de Verre amalgamates the needs of  the 
city and the user to create a building that performs 
efficiently, like a body. The cyborgian effect here 
is the buildings ability to act as both a body and a 
machine; where the body also creates the machine as 
a house that shelters the body. The final built form 
is a home; through program, the user’s human needs 
and technology, it creates a cyborgian architecture.  
Bernard Bijvoet 
[1932]
The Maison de Verre by interior designer Pierre 
Chareau and architect Bernard Bijvoet demonstrates 
a built example of  architecture that amalgamates 
the needs of  the user with the ‘organism’ of  the city 
(refer to figures 12 & 13). The Masion de Verre is an 
industrially produced dwelling cross-programmed 
with a clinical gynaecology suite that challenges the 
relationship between the human body, architecture 
and the city. The way that the architect looks to repair 
the city through architecture is to make an incision 
on the site.
The use of  mechanical apparatus and scientific 
rationale legitimises the architect’s role as the 
technician, a surgeon, who solves the problems of  
the city. Chareau made “incisions in the existing flesh 
of  the city” to remove the ‘aesthetic problem – the 
cancerous growth of  bourgeois domestic clutter’.41 
The Masion de Verre is an example of  how a “clinical 
program” was conceptual as “body as machine”.42
41 Wigglesworth, Sarah. “Maison de Verre: Sections through an 
In-vitro Conception.” The Journal of  Architecture, 1998: 263-286.
42 Wigglesworth, Maison de Verre, 282
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Figure 14. House at Floirac. View from the driveway (top image) 2004
 Image Source: Kroll, AD Classics: Masion Bordeaux/OMA, 2011.
Figure 15. “A machine was at its heart”(bottom image). Koolhaas
 A Hydraulic platform lifts the main user of  the house between levels. 
 Image Source: Kroll, AD Classics: Masion Bordeaux/OMA, 2011.
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House at Floirac – 
Rem Koolhaas 
architecture.45 The machine in this respect behaves 
as a ‘patriarchal prosthesis’ to reinforce a hierarchal 
spatial order and the authority of  the user. 
Functioning as a prosthetic, the building enables 
and enhances the body while also constraining and 
restricting the body through the dependence on each 
other (the building and the body). This is a design for 
a body that is a cyborg itself. It is a built extension of  
the body. The architecture and the body have been 
connected through their dependence on each other, 
thus creating a hybrid cyborgian being. 
Theoretically these examples of  the body in 
architecture question spatial relationships between 
the body and buildings. They are built forms that 
function according to a human need through 
a machine; this is architecture and the body, as 
a prosthetic mediator, becoming entwined and 
mutually reliant on each other. Although not 
resolved solutions, the built examples enable this 
thesis to question alternative ways in which the 
cyborg can be fully integrated into a space. 
45 Wigley, Prosthetic Theory, 282
[1998]
The House at Floirac by Architect Rem Koolhaas 
encapsulates an uneasy relationship between the 
body, machine and architecture (refer to figures 14 
& 15). Spatially complex in its organisation and 
conditions, technology has become the dominant 
interface between the lived body and architectural 
space, to protect and liberate as well as restrict and 
exclude. The occupant “depends on the foreign 
elements that transform it”, rendering it “defective”.43 
The House at Floirac encapsulates how architecture 
becomes a technological extension of  the body.44 
The architecture provides a mechanical addition, and 
liberates the primary occupant. The central ‘artificial 
limb’ within the House at Floirac is a hydraulic 
platform which behaves as the essential machine 
that controls, and is controlled by, the owner with a 
physical disability. This machine at the ‘heart’ of  the 
house becomes a “signifier of  the father’s presence 
or absence” representing the user’s control of  the 
43 Wigley, Mark. “Prosthetic Theory: The Disciplining of  
Architecture.” Assemblage (The MIT Press), 1991: 6-29. Le 
Corbusier also argues that ‘our concern is with the mechanical 
system that surrounds us, which is no more than an extension of  
our limbs; its elements, in fact, artificial limbs’.
44 The relationship of  body and architectural space was further 
explored in modernism where architecture was thought of  as 
prosthesis. As cited by Wigely, Le Corbusier argues: “our concern 
is with the mechanical system around us, which is no more than 
an extension of  our limbs: its elements, in fact, artificial limbs.” 
Wigley, Prosthetic Theory, 7.
32
33
BODY
ANALYSIS
INTRODUCTION
1.0
4.0
2.0
3.0
THEORETICAL
REVIEW
PRECEDENTS
5.0
6.0
2
3
7.0
8.0
1
B o d y
A n a l y s i s
4.0
Figure 16. Diagram of  How the Body Analysis Fits into Structure of  the Body Section. Authors own
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In this Chapter I discuss several experiments I 
performed using a range of  analogue materials. The 
aim was to investigate the human body through 
anatomical research, drawing, physical models 
and renders. The result is an abstract render of  
a building created from the research gathered in 
this chapter. First, physical models will be made to 
experiment with the theory of  surface and Flesh 
as architectural translations of  the human body 
drawing on the writing of  Diller and Scofidio and 
David Leatherbarrow. As indicated in the diagram 
to the left, the body is then drawn as an anatomical 
study then compared to the spatial planning of  
Wellington in the section: Body (micro) and Site 
(macro).Continuing to map the body, I look at the 
work of  Bernard Tschumi’s Event Mapping; I map the 
body in terms of  event in space. Going back to the 
micro body; a series of  physical models are made: 
Moving Models, Body Models and Body as Architecture. 
These models are close recordings of  the body 
at different scales and contain varying levels of  
movement. The final analysis of  this section was 
finding architectural solutions to designing for and 
through the body. The models were placed in a city 
context and rendered with human occupants inside 
them. The chapter concludes with both interior 
renders of  the models as architecture and large 
buildings placed into a macro scaled city context. 
Figure 17. (Left of  page) Physical model and drawing exploring spatial concept of  Flesh. Authors own
 
Figure 18. (Right of  page) Physical model and drawing exploring spatial concept of  Surface. Authors own
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The physical model (left of  page) looks at how 
the flesh of  the body defines action of  the body 
shaped by tension points over a frame. At this 
stage I was also looking at the writing of  Maurice 
Merleau-Ponty and Philip Techman. Merleau-Ponty’s 
definition of  ‘flesh’ consists of  a physical body that 
dwells within a system of  actions and reactions with 
our surrounding.46 I then explored what the surface 
of  this flesh might be like through the surface model 
(right of  the opposite page), this looks at modularity 
of  shape as skin, this operates as a threshold 
or transitional space undefined by the buildings 
skeleton. Here I was following Techman who states 
that “surface is understood not as a threshold but 
as a condition that extends through the building”.47 
The next stage of  research involved studying the 
surface of  the body and its interior connections. 
46 Evans, F. (2008). Chiasm and Flesh. In Merleau-Ponty, Merleau-
Ponty Key Concepts (pp. 184-193). Stockfield, UK: Acumen.
47 Combs, E. a. (2007). Expanding Surfaces; From Skin to 
Surface. Praxis; Journal of  Writing and Building , 26-31.
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Figure 19. Drawing of  the human body’s muscles (on left of  page). Authors own
 
Figure 20. Drawing of  the human joints overlaid with diagram (on right of  page). Authors own
 Researching how the movement of  the body can be explored spatially
Anatomical Body
Figure 21. Drawings of  the body. - Skeleton Study. Authors own
 These images research the relationship between internal parts of  the body; specifically the bones and the muscles.
My body research also explores the body’s function 
at a micro scale. A clinical study was done using 
a genderless body for analysis. Drawings were 
produced to show how the muscles and skeleton 
worked together to create the structure of  the body. 
This was then interpreted spatially in the form of  
physical models. The body became a design driver 
for creating an operational building that uses both a 
flexible strong surface (derived from muscle studies) 
with a load bearing structural system (skeleton 
study). The result of  this research was a series of  
design iterations that act as a skeleton with my 
architectural design behaving as the ‘metaphorical 
muscle attached onto it, controlling, dictating its 
movement and function’.  The study provided 
information on the mechanical functions of  the 
body to inform the next stage of  research; to create 
a relationship between the body and the site.
Figure 22. Drawings of  the body overlaid with contours, building footprints, and kerb lines. Authors own
 Exploring the relationship between the body and the city on both a micro and macro scale. 
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Body (micro) and 
Site (macro)
Intimate drawings of  the body’s face, spine, skull 
and lungs were overlaid with the city of  Wellington 
(refer to figure 22). The aim of  this investigation 
was to understand the city as a functioning body. 
Correlations have been made between green spaces 
in a city operating as lungs, and the transport system 
acting as a spine and nerve system that ‘pumps’ 
people around like the veins in a body. The results 
of  this analysis lie in the association of  a micro body 
with a macro city. There are similarities between 
these drawings encouraging the outcome of  this 
thesis; the creation of  architecture (mezzo to macro 
scaled building) from the metaphor of  the cyborg 
(micro and metaphorical being). 
Figure 23. Body Study - Photographs of  the body in spaces within Wellington. Authors own
 Continued from the previous page, these event studies of  Wellington include a study of  the bodies action at the basin reverve (left of  page)  
 and the body at the airport on the right of  the page. 
Event Mapping
In this next stage I looked to the work of  Bernard 
Tschumi. Tschumi’s Manhattan Transcripts are no 
simple site analysis; they record an event according 
to an action in space. The transcripts describe 
“an architectural interpretation of  reality”.48 The 
events are witnessed indicating a stage set; this 
offers a different approach of  mapping through 
acknowledging the relationship between space and 
their use. This thesis seeks to engage the body 
with spaces; therefore this technique of  mapping 
provides a deeper connection with space. As a 
method of  reinscribing the body into architecture 
this step in researching the body analyses space 
through a whole different lens. The lens in this 
respect is related to the perspective of  the lived 
body directly. The result is a diagram of  how the 
body relates to the space and a 2D image that 
implies movement and action; compared to a static 
map of  a site this event mapping, this engages the 
body more directly. 
48 Tschumi, Bernard. Architecture and Disjunction. MIT Press, 
1996.
Figure 24. Event Mapping, Bernard Tschumi
 Drawn maps progressing from the human perspective of  the space in a sketch, drawing the space in section, and diagramming it in plan. 
 Image Source: Tschumi, Architecture and Disjunction, 1996 
Figure 25. Body Study - Photographs of  the body in spaces within Wellington. Authors own
 Using Tschumi’s Event Studies as a precedent for this analysis, the body doing the activity of  the site was photographed and recorded as a  
 drawing/diagram coupled with a sketch of  the site in perspective.
Figure 26. Body Study - Photographs of  the body in spaces within Wellington. Authors own
 Continued from the previous pages, these images analyse the body in the sites: Z station site in Waterloo Quay Wellington. This site was  
 analysed as a potential final site for the building this thesis designed. 
Figure 27. Body Study - Moving Body Models Authors own
 Researching how the body moves internally and abstractly modelling that relationship with the external body. 
Moving Models
A set of  models was created to physically explore 
the connection between the body and its internal 
connections. The models are both movement based 
and static. The first model (refer to figure 27, far 
left) expresses the reinforcing of  the bone through 
the abstract representation of  a collagen rod. The 
second from the left is a representation of  the axis 
and movement in-and-around the muscle itself.  
The box model is a depiction of  a class of  muscle 
fibre; the components have individual mechanisms 
on them that allow action through retractive and 
extension movements. Within the framed model are 
strands of  detached and straightened muscle fibres. 
The model second from the right explores a line of  
force down the centre that receives signals from the 
brain making voluntary movement. Finally, the last 
model is a set of  three representing the 3 muscles of  
the human shoulder. Following this investigation will 
be models that physically interact with the body. 
Figure 28. Body Study - Body Models Authors own
 Modelling how the model pushes the body and how the body pushes back-finding a relationship between the two entities. 
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Body Models
After analysing the body through the method of  
event spaces and moving models, the next step 
was to analyse the body on a micro scale. This was 
done through physical models; these models were 
physical extensions of  the body (refer to figure 28). 
They use the knowledge of  connections between 
the bone and muscle within the body (as described 
earlier) and bring them to the exterior. They are 
then placed on the body as a prosthetic. The aim 
of  this is to see if  they complement the body or 
inhibit it. As a connection to the metaphor of  the 
cyborg, the models become a part of  the body; 
both exaggerating the body’s interior working and 
inhibiting its movement slightly. A hybrid being 
is created. Certain ‘push-pull’ actions are made 
between the body and the apparatus creating an 
interesting relationship. 
Figure 29.  Drawing of  Physical Model Made for the Body (face). Authors own
Figure 30.  Drawing of  Cyborg designs. Authors own

Body as Architecture
A third set of  models were made. These are 
models made from the characteristic of  the body 
then translated into an architectural space through 
rendering. These have a sense of  interior space 
bridging the concept of  designing for the body 
through the body (refer to figure 31). An architectural 
design process occurs here as the model is placed 
in a city context. The scale throughout this process 
has fluctuated from the micro to the macro scale. 
The result of  this chapter lies in the representation 
and knowledge gained with respect to how the body 
works. 
Figure 31.  Body as Architecture (refer to opposite page). Authors own
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Figure 32. Internal render of  a physical model. Authors own
 Physical model exploring the connection of  the muscle to the bone photographed and rendered as a space for people to use.
55
Figure 33. Internal render of  a physical model. Authors own
 Drawing of  a Physical model exploring the connection of  the muscle to the bone
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Figure 34. Physical models overlaid and placed within a city context (building 1/2, see below for building 2). Authors own
 This model tests how a small physical model can be translated into a large building. It is experimenting with scale. 
Figure 35. Drawings of  the interior of  physical models made Authors own
 These drawings explore the inside of  models and their translation to a mezzo sized space
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Figure 36. Physical models overlayed and placed within a city context (building 2).Authors own
 This model tests how a small physical model can be translated into a large building. It is experimenting with scale. 
Figure 37. Interior of  physical models rendered with people. Authors own
 These investigate how the body can inhabit the physical models    as a spatial exploration
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The drawings, diagrams and physical models 
created in the initial development were used to 
design a building. The body analysis chapter began 
by analysing the human body through different 
mediums and scales. These models allowed 
exploration of  an interaction between body and 
material to occur through sculptural forms. This 
thesis looked at the body to inform the design of  
mezzo scaled spaces, and then fit them within the 
macro scaled site boundaries. The combination of  
models and photography with hand renders has 
given these physical experiments site and reality. 
The design intent was to explore the material as a 
prosthetic and as a result create an interface between 
body, space and material. The outcome was an 
architectural image and a concept; the body and 
machine (physical model in this case) push and pull 
each other in an effort to compromise. In this result, 
architecture derived from the metaphor of  the 
cyborg will resist as well as comply. 
Results of Body Analysis
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This thesis seeks to find how one can engage of  the 
cyborg in architecture; this began with body analysis, 
then site research. Site research was carried out 
through the medium of  drawing, diagramming and 
photography. Site research began by investigating 
Four Test Sites. This exercise experimented with 
sites located in isolated areas (industrial area of  
Wellington city) (refer to figure 38 & 39).  In the 
next chapter Four Test Buildings I used the knowledge 
gained from this research chapter Four Test Sites 
to design for Wellington City, including the final 
architectural outcome of  this thesis titled, Bio-Body 
Reactor. The sites chosen to analyse within this 
chapter are:
1. The Centre City Port
2. Kiwi Point Quarry 
3. Seaview Oil Tanks and 
4. Brooklyn Substation. 
These sites all contained a program that interacted 
with the body; that restricts engagement with 
the city through barriers and city location 
because it contains harmful substances. These 
were individually analysed; contours, vegetation, 
surrounding street and building footprint data were 
mapped. This information began to explain how 
and why these sites were restrictive to the body; 
through barriers and locked gates they conveyed an 
unsafe site yet contained important information as 
to a critical resource the city requires. I extracted the 
knowledge of  the program from the site to redesign 
it for the people of  the city to engage with. 
This stage of  the design was curated in a series of  
drawings, maps and diagrams that have a sense of  
critical investigation into each site as an ‘organ’ of  
the city. These sites as ‘organs’ are pieces of  a larger 
whole (city) that can be viewed as an operating 
body itself. Site Mapping of  the city here is key to 
understanding how the city functions as a whole. 
The four building sites were chosen first to use as 
an experiment; to see whether the characteristics 
they contained were suitable for this thesis as a site 
of  investigation. The conclusion reached was that 
the sites are better located in the city; this ensures 
better connection with the people and density of  the 
city. The following chapter describes the four test 
buildings designed to explore how I can engage the 
body with architecture in the city. 
Figure 38. Map of  Wellington City. Authors own
 Sections of  this map were used to invesstigate parts of  the city more intimately. A ‘sliver’ of  the city containing an important function ie  
 Hospital that helps make the city operate as a whole
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Figure 39. ‘Sliver’ Maps of  Wellington City. Authors own
 Map 1 (top left) focuses on the basin reserve and transportation hub of  Wellington. Map 2 (top right) looks at the basin reserve and   
 national war memorial. Map 3 (bottom left) shows the university and green belt. Map 4 (bottom right) focus on the airport of  Wellington.
Figure 40. Diagram of  how Maps fit into structure of  thesis. Authors own
 The slivers map where the important functions of  Wellington are, this assists in analysing what is essential piece of  Wellington is missing  
 from the city centre. The important programmes from the peripheral of  the city are identified and analysed in the following chapter.
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The site mapping begins by identifying what makes 
Wellington city work (which buildings and designed 
spaces contribute to the inner workings of  the 
city). The map of  Wellington previously shown 
(refer to figure 38) illustrates sections of  the city that 
contain these important aspects such as education, 
green space, sporting, and transport. The question 
was then asked; what essential parts of  the city are 
located outside the Wellington Central boundaries? 
If  Wellington was to have a large natural disaster 
and be isolated from its surrounding settlements 
(the Hutt) then could it still operate as a working 
‘body’? Industrial sites containing valuable resources 
for the city were then identified. These include the 
City-Port, the rock Quarry, Seaview’s Oil Tanks 
and Brooklyn’s Substation. Each site varies in scale, 
restricted access and location to CBD in reference to 
the first site, Centre-Port Wellington. Analysing sites 
will provide information as to how they disengage 
the body and how their program functions. The 
outcome will establish the program for the next 
stage of  design development.
Site Mapping
Figure 41. Map of  Wellington City Identifying the Four Design Experiment Sites. Authors own
 Four sites are indicated on the above map. These sites are chosen as they have a program that contributes to the city functioning as a whole.  
 
Figure 42. Four Site Maps. Authors own
   
Figure 43. Initial Site Mapping of  Identified zones. Authors own
 Site map and boundaries (far right), WCC curb lines (middle left), 1m contours (middle right) and building footprints (far right). 
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The four sites include:
1. Centre-Port Wellington
2. Kiwi-Point Quarry
3. Seaview Oil Tanks
4. Brooklyn Substation
The site study aimed to analyse the basic principles 
of  these four sites (refer to figure 43). The layers of  
the site mapped on the opposite page consist of  the 
WCC (Wellington City Council) curbs, 1m contour 
lines and building footprints. The first site, Centre-
Port is the capital city’s centre for all shipping 
transport and exports. It is located on reclaimed 
land and has several permanent and moveable 
structures on site. The site contains machinery that 
transports large containers and machinery making 
it a highly dangerous site and a good case study site 
for this thesis. 
The second site is Kiwi-Point Quarry. It is located 
in Ngauranga Gorge processes rock for roads and 
landscaping. The space has a very large cavernous 
excavation process where trucks constantly drive 
in and out carrying material. It is a loud and steep 
site that combines a natural scene of  earth and 
surrounding bush with the man-made ordered 
destruction of  machines. This was a good testing 
ground for finding how the machines and the earth 
worked together to produce a functioning work site. 
Seaview Oil Tanks is the third site. It is a large space 
consumed by white tanks containing fuel and oil. 
Roads and high fences surround the site indicating 
it is a highly restricted zone. Although dormant in 
its activity, it is a necessary and dangerous storage 
facility located near the coast of  Petone Wellington. 
It is an important yet inactive space that challenges 
this thesis in its ability to engage the body.  
Brooklyn Substation is a micro scaled site that is 
contained behind a very tall corrugated iron fence. 
It is on an embankment separating industrial from 
residential areas. The site generates, stores and 
transmits electrical energy to parts of  Wellington 
city. It is highly dangerous for a member of  the 
public to enter as there are large currents and active 
transmitting devices within the area. The level of  
importance this has to the city is high, yet one 
would not know of  it as engagement with the site 
is prohibited. All four sites offer a different scale 
and level of  restriction to a public person. The next 
stage of  analysis requires these sites to be explored 
in terms of  their space in perspective view and 
through different mediums.  
Figure 44. Site number 1: City Port Analysis. Authors own
 The City Port was first photographed (far left). A physical model was generated based on the spatial, and programmatic characteristics  
 found on site (middle left). These models were drawn and overlayed with site (middle right), then overlayed again with images of  the body. 
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Site 1: Centre-Port
This small investigation aims to design through site 
and body research. It focuses on one site of  the 
chosen four (as previously mentioned); these four 
sites were researched to see how their program 
and resource operates within the city body. The 
Centre-Port Wellington site investigation begins by 
photographing closed off  restricted areas (refer to 
figure 44). The primary characteristics of  these are 
then physically modelled as a representation of  the 
photographed space. The models were drawn and 
finally overlaid with site photographs and images of  
the body. The benefit of  this study was to determine 
how to gather spatial information from a site and 
body’s relationship with it. This was successful 
through the physical model. The final four images 
of  the body overlaid with site did not give the study 
any richer information. This has contributed to 
the thesis question through finding a site with a 
dangerous machine based programme that seeks 
to be unlocked, or engaged, by the body. The next 
stage of  investigation is to carry out a more in depth 
analysis of  each of  the four sites; this will include 
photographing, drawing and diagramming each site 
at the perspective of  the body. 
2Figure 45. Further Site Investigation; Two of  the Four Industrial Sites. Authors own
 The City Port photographs (far left) were diagrammed (middle left). These diagrams represent the barriers of  the space, physical and visual
 Second site: Quarry, was also drawn (middle right) and diagrammed (far right). 
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Figure 46. Further Site Investigation: Last Two of  the Four Industrial Sites. Authors own
 The third site: Oil Tanks were drawn (far left) then diagrammed (middle left). Fourth site: Substation, was also drawn (middle right) and  
 also diagrammed (far right).
78Figure 47. Drawing of  Site Number 3: Oil Tanks. Authors own
 
79Figure 48. Drawing of  Site Number 4: Substation. Authors own
 
80Figure 49.  Drawing of  Site Number two: Quarry. Authors own
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The result of  the site research is a series of  drawings 
and diagrams that show the space from the human 
perspective. This engages the reader in the sites’ 
spatial aspects more intimately and encourages 
a scale shift to the micro and mezzo scales. This 
design-lead research into sites and their program 
has led to a better understanding of  how the city 
of  Wellington operates as body itself. Its industrial 
programs located on the periphery are imperative 
to the function of  the city yet people do not engage 
with them. It is this genre of  program (industrial, 
resource gathering sites) that is an imperative part of  
a functioning city yet, it is often isolated. This thesis 
attempts to educate people about energy generation 
while also engaging them in architecture itself.
The next stage of  research is programme analysis 
for the final building. A bio-fuel reactor will be 
cross-programmed with a home. This section 
involves describing the reason for the programmes 
selection and diagramming how it works. In order 
to engage with program I have decided to test the 
building in its capacity to generate energy. This 
energy will be used to fuel the inhabitants and 
mechanisms within the building. I have looked into 
designing a biofuel factory. This program uses algae 
as the natural source of  biological matter that is 
processed into a bio-ethanol fuel. 
Results of Four Sites: 
Program
82
Figure 50.  Algae Production Diagram. Authors own
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Program 
The program of  this building is a biofuel factory. 
A biofuel factory is a building that creates energy 
through the growth and processing of  a biological 
plant; algae. Carbon dioxide, sunlight and nutrients 
feed the growth of  the algae plant; this plant is 
grown then harvested and processed. The algae 
is processed removing from its oils, proteins and 
carbohydrates. These three products of  algae growth 
can be transformed into energy, food and biofuel 
(fuel derived from biomass) the human can use.49 
The building this thesis designs uses the program of  
a biofuel factory to engage the body. This program 
was selected because it uses an organic material to 
thrive; it creates energy to feed the very machine 
(used for maintenance) that keeps it alive. Biological 
systems of  algae growth and harvest occur around 
the building located in different natural light 
zones. This is located within a hybrid structure 
in which these biological systems are implanted. 
The building’s function extends beyond traditional 
forms of  energy generation and dwelling. It is a 
space for inhabiting during everyday living tasks and 
working with biological strata. Through the cross-
programming of  the biofuel factory with the home 
function the body is given several opportunities to 
interact with spaces. 
49 EECA. Biofuels. 2014. http://www.eeca.govt.nz/eeca-
programmes-and-funding/programmes/renewable-transport-
energy/biofuels#.
The program also interacts with the body at 
different scales. Mezzo spaces within the building act 
to provide the body spaces, including bio-gardens, 
areas that are fed by the biomass waste product 
the algae creates. On a macro scale, the building’s 
function of  a biofuel factory feeds the larger city 
with the energy it produces. The building contains 
machine and surface stimuli positioned to work with 
the body to provide the human with functions such 
as stairs, chairs, energy outlets etc. The program 
attempts to support the question of  this thesis 
through its ability to be a hybrid in its production 
and cyborgian through its singular existence and 
meshing with the body to create architecture. This is 
similar to the approach taken by modern designers 
such as Steve Pike, as mentioned already in chapter 
two, Theoretical Review. Pike is beginning to unravel 
the potential algae has for architecture (refer to figure 
57). Steve Pike takes a very scientific approach to 
the hybrid of  humans and algae stating that “it is 
the rewards of  harvesting micro-organic materials 
for their production of  food, medicine and fuel that 
present architectural research with the most practical 
benefit”.50 This is identifying the benefit for using 
this program within this architectural exploration. I 
explore this at a larger scale, one that begins at the 
domestic setting through to the macro city scale.
50 Pike, Algaetecture and Nonsterile, 78.
Figure 51. Test Building 3. Amalgamation Building - Interior Perspectives. Authors own
 The top image refers is an investigation into the design of  a stair. The middle image is a plan view of  the space around the central core of   
 the building. The bottom image is the entrance, it shows layers of  surface on the interior and exterior. 
 Image Source: (Pike.S, 2008)
Figure 52.  Algae Production Sketch Diagram. Authors own
 This identifies each level and its purpose according to the body; whether it is for an individual, public or machine only. This diagram   
 focuses on the programmatic relationship between the body, machine and the program. 
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Figure 53. Explorative Sketches for Building Investigation
 This drawing expresses the kind of  investigation these buildings will have as a design guide for the final building. Building a critical mass as  
 a design guide for the outcome; this method is titled Design through Research.
 Image Source: redrawn by Author, inspired by: Abraham, ABRAHAM’S [UN]BUILT, 2011.
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The first site was located in a domestic city zone, 
Austin Street Mount Victoria, Wellington. The 
areas figure-ground and program of  domestic 
housing complemented the buildings function and 
influenced its scale. The second site is in a slightly 
denser section of  the city, Tory Street Wellington 
Central. It brings the design ideas learnt from the 
domestic intervention into a context that is more 
condensed in its program. This site encourages 
a design intervention that is more efficient in 
program, larger in size and more compact. As the 
thesis evolves, the next building design is placed on 
a site merged with the city. Its surrounding context 
is massed with built form containing mixed use 
commercial and domestic programmes with many 
people and cars. Site number three on Gilmer Street 
Wellington Central is a slightly more intensified 
version of  site number two; people and program 
(mixed use, and commercial dominant) are more 
compact and bustling. The building for this site is 
required to integrate with the context through its 
surface structure and treatment.
Three buildings were designed to engage the body 
at the different scales discussed previously. These 
designs use the spatial configurations of  the physical 
models from the preliminary design development, 
and transform them into a building. In creating 
these buildings, the question of  how the cyborg can 
become a catalyst for designing architecture begins 
to take on an architectural response. Because of  
this, it is possible to reflect upon the method and 
consider how successfully it incorporates the cyborg 
into the design process.
The first building contains a domestic function 
designed to house four occupants, and a small 
biofuel generation system. The second is a city 
intervention that solely engages the program of  
energy generation through algae growth. It is 
maintained by a single occupant nestled in the city 
of  Wellington. The aim of  the third building is 
to experiment with the built form as a derivative 
from the cyborg. The final building addresses how 
the body’s skin (as a design driver) can operate 
as a mechanical surface to wrap and support the 
building. This builds on Cruz’s In-Wall project where 
he makes a surface that houses semi-living entities. 
Figure 54. Map of  Wellington City Identifying the Three Design Test Sites, and the Final Design Site. Authors own
 Four sites have been identified in this map. These sites are test sites for 3 experimental buildings and one final building. These begin with  
 the domestic building on the far right, and progress to the final building at the top of  the page, located on Waterloo Quay. 
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Figure 55. Test Building 1. Domestic Building - Section. Authors own
 This is a section through the central core of  the building. The mechanical arms connect the programme of  energy generation and the   
 home.
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Stage of 
Experimentation
This is the first of  three test buildings. It uses the 
physical models explored in the Body Analysis chapter 
to design for the body on an intimate scale. 
Building Program 
Focus 
The focus of  this building is looking at how I 
can design a home that is cross-programmed 
with a biofuel generation system. This looks at 
how the body can engage with the machine of  
biofuel generation while still living in a domestic 
environment.
Exploring 
This architecture explores how the body can move 
and operate with a small scale space – the focus 
is on the micro scale. Within the micro scale the 
mechanical arm interacts with the body as the main 
interface between machine and human. 
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Figure 56. Location Map of  Test Building 1. Domestic Building. 
 Authors own. 
Figure 57. Test Building 1. Domestic Building - Perspective. Authors own
 This is an elevation with a wireframe overlay to reveal the function of  the building; a home cross-programed with the growth of  algae to  
 produce energy. 
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Figure 58. Test Building 1. Domestic Building - Plan. Authors own
 The plan outlines the domestic functions of  the building within the site boundary.  
Figure 59. Test Building 1. Domestic Building - Plan. Authors own
 Plan view of  the domestic building. this outlines the functions of  the building with respect to the algae panels on the exterior, and the  
 central core. 
Figure 60. Test Building 1. Domestic Building - Interior Sketch. Authors own
 Sketch of  a bedroom that uses the machine to frame the structure of  the bed. The furniture is designed using the imprint of  the body’s  
 weight on a surface. 
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Domestic Building
Conclusion
This building is successful in its efficiency of  space. 
It defines the interior as a functioning home centred 
around a structural core. The core has been a useful 
spatial planning technique to transfer the energy 
generated from the exterior panels down into the 
kitchen, bathroom and other energy outlets needed. 
The mechanical arms that feed off  this core survive 
through the energy the algae provide – these were 
designed as a machine fuelled by organic energy 
to assist the human with everyday tasks around 
the home. The metaphor of  the cyborg used in 
this experiment is its ability to mesh the machine, 
organic material of  the biofuel generation and the 
human body into a singular hybrid being. This study 
found that the mechanical parts direct contact with 
the body is the most challenging as it must operate 
as an interface at a micro level.  
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Figure 61. Test Building 2. City Building - Longitudinal Section. Authors own
 This section shows the mechanical arms folded away - these arms harvest the algae through a scraping movement down the gas and   
 conditioner boards on the exterior.
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Stage of 
Experimentation
This is the second of  three buildings: City Building. 
This uses the program, and city mapping analysis 
(from in the Body Analysis chapter) to create an 
efficient building that functions in the city context. 
Building Program 
Focus 
The focus of  this building is to engage the body into 
the highly efficient program of  biofuel generation. 
This structure contains an industrial program 
within a business district that aims to contribute to 
Wellington cities essential resource buildings. 
Exploring 
The architecture will explore how the program 
can activate the body’s engagement with a space. 
This occurs through access routes, maintenance 
requirements on the bio-reactors, and transferral 
of  organic material (in both the energy form and 
waste).
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Figure 62. Location Map of  Test Building 2. City Building.
 Authors own.
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Figure 63. Test Building 2. City Building - Transverse Section. Authors own
 This section shows the mechanical arms extended. These arms rapidly move up and down harvesting the aglae from the panels seen on the  
 far left and far right of  this image. 
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Figure 64. Test Building 2. City Building - Plan Authors own
 The plan shows the main areas of  interest in this building experiment - the central core and 
Figure 65. Test Building 2. City Building - Diagrammatic Plan. Authors own
 This plan reveal the arrangement of  the tanks onside the central core of  the building. The annotation describes where the algae grows - on  
 the exterior panels or inside the tanks located in the core. 
Figure 66. Test Building 2. City Building - Diagrammatic Section. Authors own
 This section shows the process from growth of  algae on the panels to the pick up of  the final product on the ground floor.  
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Figure 67. Test Building 2. City Building - Interior Perspective of  Tanks. Authors own
 The tanks on the steel grating floor are shown clustered around the central core in this interior perspective. This reveals the simple 4 main  
 columns and cross braced wall as the structural system.  
Figure 68. Test Building 2. City Building - Interior Perspective of  Mechanical Arms. Authors own
 The connection of  the mechanical arms to the conditioning panels are shown here. These have moveable trays that seive the aglae into a  
 tray that collects its moist residue to be processed. 
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City Building
Conclusion
The conclusion of  this experiment is a building that 
is extremely efficient in the processing of  algae. It 
uses the bi-products from the human occupant as 
well as the algae waste material to feed back into 
the occupant that maintains it. This is connecting 
the building in its programmatic sense to how the 
body relates to the space. The body relates through 
standard ergonomic design rules in place within 
the building. The engineered result is an efficient 
planned outcome that is a ‘well-oiled’ machine 
architecture. The single body verses the city body 
in this building works in that the result is also an 
operational body itself. 
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Figure 69. Test Building 3. Amalgamation Building - Exterior Perspective. Authors own
 This building is a combination of  the Domestic building 1, and the City building 2. Its aim is to use the programs from those buildings  
 on the interior, while testing the surface of  the exterior. 
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Stage of 
Experimentation
The final building of  the three tests is the 
Amalgamation Building. This architecture is a 
combination of  the first two buildings in terms of  
their results in programme analysis of  the home and 
biofuel factory. 
Building Program 
Focus: 
The focus of  this building was the exterior surface– 
how can the surface engage the city and the body 
but also be designed through the body. 
Exploring  
The surface was designed using the imprint of  the 
body’s movement on a surface. An analysis of  the 
anatomical body was used in the design process 
through its concept of  a skeletal bone structure with 
the moveable skin surface encasing it. This building 
explores the relationship between architectural 
materials that create space and how the body can 
inform this. 
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Figure 70. Location Map of  Test Building 3. Amalgamation Building. 
 Authors own.
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Figure 71. Test Building 3. Amalgamation Building - Map. Authors own
 The map shows the main roads of  Wellington and important buildings to the city. This diagram indicates these city features as it aims to site  
 the building in a dense city context that connects these together. 
Figure 72. Test Building 3. Amalgamation Building - Plan and Perspective Authors own
 Roof  Plan (top) reveals the location of  the surface on the left side of  the building. The image on the bottom is a view of  the top level. This  
 shows the algae sails folded away. Humans can occupy this area only to maintain the machine that grows the algae. 
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Figure 73. Surface Drawing. Authors own
 Experimenting with expanding surfaces inspired by the body’s movement and its connection points. 
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Figure 74. Test Building 3. Amalgamation Building - Roof  Plan. Authors own
 
Figure 75. Test Building 3. Amalgamation Building - Exterior Perspective. Authors own
 The surface of  this building wraps both in and around the building. Structure is revealed and concealed in conjunction with the surface. 
Figure 76. Test Building 3. Amalgamation Building - Elevation. Authors own
 The process of  algae growth to energy and waste according levels is written on the above elevation. 
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Figure 77. Test Building 3. Amalgamation Building - Interior Perspectives. Authors own
 The top image refers is an investigation into the design of  a stair. The middle image is a plan view of  the space around the central core of   
 the building. The bottom image is the entrance, it shows layers of  surface on the interior and exterior. 
Figure 78. Test Building 3. Amalgamation Building - Exterior Perspective. Authors own
 The top of  the building is shown in the above render. The algae sails wrap around a skeletal structural frame. CO2 tanks are located directly  
 underneath; these collect the scalped algae after being harvested off  the sails. 
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Amalgamation Building 
Conclusion
The surface operates as both skin and structure for 
the building. Its shape is derived from the body’s 
imprint of  weight on a surface; the foot stood on a 
surface which moved it into a curved form. Using a 
lighter material on the outer layers the surface can 
move in the wind. Inner layers are made from steel 
and give a distinct impression of  fluid architectural 
form. The underlying intention is to propose a 
building that engages the body with architecture. 
This occurs on three different scales, the micro 
(intimately engaging with the body directly), the 
mezzo (the design of  a room or space), and the 
macro (the buildings relationship with the city). This 
building reduces the distance between the body 
and the built form. However, the result questions 
whether the building is engaging the body or 
simply mimicking it. There needs to be a push-pull 
relationship that reciprocates between two entities 
creating, a hybrid object. 
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Figure 79. Location Map of  Final Building. Bio-Body Reactor. Authors own
 Located in a business district near the waterfront the building sits within a tall built environment. Main highway - Waterloo Quay is on the  
 right of  the site with parliament and Victoria University on the left side. 
The gap, in design research this architecture seeks to 
respond to is the apparent lack of  engagement of  
the body in architecture; specifically the translation 
of  the cyborgian body into a built form. This will 
be achieved through translating the metaphor of  the 
cyborg (as studied in the Theoretical Review chapter) 
into an architectural design. As described in this 
Chapter: Bio-Body Reactor, the design will achieve a 
space for the inhabitant to co-exist with the program 
chosen; domestic living with a biofuel factory. The 
method of  exploration began by creating a critical 
mass of  data in the Body Analysis chapter. 
Comprised of  a series of  design experiments using 
drawings, diagrams and models; the data found 
served the purpose of  rapidly developing work. 
The tests began by researching the body at a micro, 
mezzo then the macro scale. Through constant 
reference to the body the work critically reflected 
upon the aim of  the thesis in the initial stages of  
design research to form a critical mass of  work. The 
knowledge gained from chapter four, five and six 
(Body Analysis, Four Test Sites, and Three Test Buildings), 
was the relationship of  the body with mechanical 
stimuli, at a small scale model, has a ‘push-pull’ 
factor. Thus, when the body reacts it pushes the 
machine and vice versa. 
The following chapter Discussion/Refection critically 
reflects upon the design process and analyses the 
potentials and limitations of  the cyborg as a design 
catalyst for architecture. 
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Figure 80. Location Map of  Final Building. Bio-Body Reactor. Authors own
 This is the third of  3 buildings designed to experiment with scale, and the cyborg as a metaphor. The result is a building that engages   
 with the body through the combination of  building 1 & 2, and using surface as a tool.
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Figure 81. Location Map of  Test Building 3 Bio-Body Reactor. Authors own
 3D view of  the Bio-Body Reactor building in the Wellington city context. This is classified as a business district with University and Political  
 district nearby. 
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The final building site was chosen due to its location 
in the city. Due to the importance of  a dense city 
context to the proposed thesis question, the site 
of  a high rise commercial precinct was paramount 
engages the body with the city. The site is situated 
within the junction of  3 main streets within the 
capital city of  Wellington New Zealand; these are 
Featherston St, Whitmore St and Waterloo Quay 
(refer to figure 79). Currently the site is occupied by 
a low rise Z fuel Station and car wash service. This 
area allows the design to assist in achieving an aim 
of  the Wellington City Council design guide; to 
“cluster the high buildings while still maintaining 
public areas” and to produce a “city texture that 
marks certain intersections through prominent 
corner sites”.51
The choice of  the site has some dominating key 
factors; the surrounding architecture is high rise 
and positioned to face towards the site, or through 
it towards the water; the mixed use occupation of  
neighbouring buildings; the train station, bus routes 
and highway located directly beside brings thousands 
of  people past per day; and the intense foot traffic 
that leads between the waterfront and parliament. 
51 Wellington City Council. Wellington Central District Plan; 
Central Area Building Heights. Wellington City Council, 2000.
This is important as the site already contains many 
people that can interact with the building. The site 
also allows a height restriction of  60m according to 
the Wellington City Council District Plan.52 This site 
allows the design to flourish within a time frame of  
50 years then expand across the city of  Wellington 
through a series of  smaller interventions that 
connect back to the host building (primary design of  
this thesis). In slowly taking over the petrol stations 
of  Wellington and replacing them with this biofuel 
factory, the city may become a more sustainable city. 
This is a master plan that due to the brevity of  this 
thesis will not be implemented in this investigation. 
The focus instead will be on engaging the body 
through different scale, including Micro-Scaled Design 
in the next section.
52 Wellington City Council, 2000.
Final Site
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Figure 82. Photographs of  Physical Model. Authors own
 This is an experiment with materiality, structure and layout of  program in a physical model. It used steel grating welded to a mild steel  
 frame. Plastic tubing is fed around the model into the little tanks  CO2 as shown above. 
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Figure 83. Physical Model of  the Bio-Body Reactor Building. Authors own
 Although not a fully completed pristine model, this experiment enabled a greater understanding of  the space the program requires, where  
 the main structural loads will go and how the core can operate as a functional internal transfer unit. 
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Figure 84. Exploded Perspective of  the Bio-Body Reactor Building. Authors own
 Mechanical parts of  the algae sail mechanism pulled out from the building. 
137
Figure 85. Interior Rendered Section of  Biofuel Waste Garden. Authors own
 The Bio-mass waste that the algae rejects after growing is perfect for fertiliser. It is used to grow plants and food on the outer platforms of   
 the building - this is another source of  energy re-use within the building.
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Figure 86. Drawing of  the Bio-Body Reactor Building’s exterior in the City. Authors own
 The roof  structure and connection to the algae sails was explored in this sketch. 
Figure 87. Looking up at the Bio-Body Reactor. Authors own
 Fins were designed to act like the spine of  the building on the exterior. This is structural support for the suspended skin acting as a rain  
 screen.
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Figure 88. Entrance from the ground level. Authors own
 The public enters through a stepped void in the ground. The person gets submerged underground before progressing up the building   
 through a series of  levels that slowly reveal the program and process of  converting algae into biofuel. 
Figure 89. Looking up at the CO2 Tanks on the Top Level. Authors own
 On the left is the surface study experimenting with the design of  a stair. Above are holding tanks which recieves the algae bio-matter from  
 the CO2 tanks as seen above. 
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Figure 90. Perspective of  building from above. Authors own
 The sketchy lines connect the building with the streets and surrounding built environment.
Figure 91. Stair Sketch. Authors own
 Surface is explored through the design of  a stair case. Structure and surface are explored using machine and body.
Figure 92. Stair Sketch Looking Up. Authors own
 Sketches experimenting with a design for an interactive stair that connects the public level to the private level. 
145
Figure 93. Stair Sketch Looking Down Authors own
 Concept for the Stair drawn in relation to the main structural core. This was exploring whether the structure would play an integral role in  
 the design on the stair. 
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Figure 94. Top Level Algae Sails. Authors own
 Algae sails at the top of  the building connected to the CO2 tanks below. Extracted from these tanks is 4 different products that can be used  
 to benefit the human life, these include: lipids/oils, proteins, carbohydrates,  and biomass. 
Figure 95. Close up Sketch of  Top Level Algae Sails (see opposite page). Authors own
 Detailed sketch of  algae sails 
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Figure 96. Three Species of  Algae. Authors own
 I grew these specimens to see which would thrive the best in the Wellington light conditions. This was practical research undertaken for the  
 survival of  this project as a legitimate option to fuel the city with its oils. 
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Figure 97. CO2 Tanks. Authors own
 The occupant of  the house doing maintenance on the CO2 tanks for the top level algae harvest zone. The body interacts with the machine  
 to maintain the algae growth which creates energy that feeds back into the human. 
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Figure 98. Ground Floor Plan. Authors own
 The ground floor is public focused. It contains several pieces of  biofuel processing equipment. This is for the publics education in how  
 biofuel is grown and transformed into fuel.
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Figure 99. Bedroom Floor Plan. Authors own
 Level five’s primary program is a bedroom for the occupant of  the house. This has been integrated with sections of  biofuel transferring  
 tubes, library, work desk and holding tanks. The idea of  this space was to mesh domestic living with the creation of  energy. 
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Figure 100.  Exploded Roof  Plan. Authors own
 Algae sails fully opened and pulled away from the building to reveal the inner core of  the building. The tanks have also been exploded to  
 show the structure exposed on the top of  the building. 
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Figure 101.  Section. Authors own
 This Rendered section illustrates the different uses of  space from the public space at ground floor to the private machine at the top. The  
 stair is shown on the level one and mechanical arms on level six. These are the highest engagements of  the body and machine. 
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MECHANICAL HARVEST
The form of mechanical 
extraction this system uses 
is called expression, in 
which the oil is pressed out 
of the algae.
The type of press used is a 
piston configuration, this is 
used specifically due to the 
strain of the algae used.
ALGAE SPAWN & 
GROWTH (sail)
This mechanism is designed to 
roated a looped sail around a 
series of kogs that skim the 
aglae off the sail into a 
holding facility where it 
waits to be seperated into 
its different entites; water, 
oil, proteins, carbohydrates 
and biomass. 
CONDITIONED IN CO2
REACTORS
Once the oil is removed from 
the algae through expression, 
a chamical method can be used 
to extract up to 80% of the 
algaes oil. There are a 
number of carbon dioxide 
stackgas sources with high 
CO2 concentrations preferable 
for algae production, includ-
ing power plants and energy 
energy intensive manufactur-
ing facilities
CONVERSION TO 
BIOFUELS
-Conversion to bioethanol 
-Exraction of oils 
-Production of oils from 
feedstock via dark fermenta-
tion 
-Oil plus ethanol 
-Conversion of whole algae to 
biocrude via pyrolysis 
-"Green crude" 
-Algal biorefinery 
- biofuels and other products 
Mechanically treated polished 
concrete, treated with dia-
mond 
grnding tools. 
800 grit
steel reinforced
30MPa
500mm MSC Pre-cast concrete 
panel
PVC Coated polyester fabric 
which is both 100% waterproof 
and UV proof.
Encased composite Universal 
Beam
- 250UB31
- 31.4K/M
- 16.5m
Stainless steel
- galvanised
- 45c hardness
Gas and water conditioner
-gas bottle and pump fed into 
board 
-high pressure water pump
-air compressor at base to 
assist 
Deformed Mesh Flooring D188
-6.3 dia deformed wire at 150 
centres
-oversized 2400 x 6900
-effective area after lapping 
13.86m2
-utalises asymmetric over-
hangs
PVC Coated Polyester Rein-
forced Fabric 
-22oz
-10S-GRY-61-100 -Coated 61”
Insulated precast panel 
construction
-finished to NZS 3114 F5 
standard
-25mm concrete rebate
-5º downwards rake
Hydraulic Elevator
DRC Opening with Accordion 
gate
Double T flooring system on 
lower levels
-265 kg Portland cement 
content 
-a maximum 0.55 gap
-25 MPa
MSS (Metal Craft Super Span) 
Perlin Structural Steel
Annealed Float Glass
-ASTM C 1036, Type I 
(transparent flat glass), 
Quality-Q3
Aluminium extrusion window 
frame
Durability includes good 
resistance to rot, corrosion 
and Ultra Violet light (UV 
degradation).
Carbon steel plate
-grades 55
-mechanical property 
thickness: 50mm
SWP1 steel wire
-Renaissance;3
- size: 3.00 x 1.50
Figure 102.  Left Hand Elevation, ‘Sail Skimmer’. Authors own
 This elevation of  the Sail Skimmer shows how this mechanism works. The essential part of  this model is its ability to grow the algae on the  
 sail then the whole sail rotates on a conveyor belt system to skim the algae off  and into the CO2 tanks. 
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A chemical solvent is used to 
seperate the oil from the 
algae called Hexane. This is 
a supercritical fluid extrac-
tion in which liquid carbon 
dioxide is eated and used as 
a solvent for extracting the 
oil. 
ALGAE GROWTH 
(panel)
Algae is both a renewable 
resource and easy to attain.
A sponge material contains 
the algae growth on the exte-
rior face while water and 
nutrients are drip fed into 
the back of the sponge keep-
ing the algae moist. 
This type of micro farming 
will be less costly and read-
ily more accessible as this 
emerging technology will 
stimulate a distributed model 
of scalpable algae growing 
systems.
PVC Coated Ployester
-A woven polyester base cloth 
scrim coated 2 sides with 
PVC, acrylic or fluropolymer
-Harmful phthalates and heavy 
metals have been removed from 
processing
PVC Coated Glass fibre Mesh
-Glass fibre filaments, 
coated in PVC then woven in a 
variey of styles to produce 
various textures and ‘looks’ 
-used for internal fabric 
Slender Precast concrete 
panel with low axial load
-200mm thick with a single 
layer of reinforcement
-50MPa
-reinforcing steel 500MPa 
grade 500E bars 
Fexible cellular rubber 
product aka sponge
-ebonite cellular rubber
-colour: olive
-type: ASTM D1056
Non-alloy structural steels
-Strength at 470 (Mpa)
-Longitudinal Charpy V-notch 
impacts 27 J @ -20°C
SCALPING HARVEST
The algae is harvested by a 
microscreen that is an open 
system to outdoor conditions. 
This system is prone to over 
heating and contamination of 
exterior wind transmitted  
predators. 
The disadvantage of this is 
over heating in a hot climate 
(overexposure to sunlight), 
the need for cooling and high 
cleaning maintenance. 
TRANSERTERIFICATION
This step adds alcohol as a 
chemical catalyst that causes 
the alcohol reacts with the 
oil. This reaction creates a 
mix of biodisesel and 
glycerol.The final step here 
seperates the glycerol from 
the mixture and leaves a 
biodiseal that can be used as 
a clean energy fuel. 
MAINTANENCE 
SPECIFICATIONS:
Translucency is one of the 
major benefits of tensile 
structures, so keeping them 
clean has to be an advantage. 
Compared to glass, the clean-
ing regime is substantially 
less demanding - usually 
amounting to an annual wash 
down with soapy water and 
soft brush, access provided 
via mesh grates on exterior.
For an intensive clean; 
trained rope-access opera-
tives should wet wipe the 
canopy with the help of water 
filled backpacks. The fre-
quency required will depend 
upon the location according 
to north, due to the struc-
tures being ocated in a city 
centre it will benefit from a 
six-month cycle.
Canopies in poluted cities 
need particular attention as 
accumulating fumes can cause 
discolouration.
- See more at: 
http://www.basestructures.com
/information/frequently--
asked--
questions.html#sthash.lwZyvvi
U.dpuf
7
5
0
0
m
m
3
5
0
0
m
m
9
0
0
0
m
m
1
3
0
0
0
m
m
3
0
0
0
m
m
6
0
0
0
m
m
7
0
0
0
m
m
7
0
0
0
m
m
7
0
0
0
m
m
Deformed Mesh Flooring D188
-6.3 dia deformed wire at 150 
centres
-oversized 2400 x 6900
-effective area after lapping 
13.86m2
-utalises asymmetric over-
hangs
O
P
E
R
A
T
I
O
N
Figure 103.  Right Hand Elevation, ‘Scalpation’. Authors own
 The Scalpation system scrapes the algae off  using a separate machine that moves up and down the building. The advantage of  this   
 mechanism is it can sense when the algae is matured enough then harvest that one section while letting the rest grow.
Figure 104.  Sketch of  Biofuel Process (top image). Authors own
 The process begins with feeding nutrients into the algae, it grows and is harvested once matured. The oil is extracted then transformed into  
 energy.
Figure 105.  Sketch of  Surface Experiment (bottom image). Authors own
 The program of  biofuel creation is investigated through interaction with the body. This is achieved through the sketches above. It looks at  
 options of  interactive surfaces reacting to the body in relation to walls and floors. 
Figure 106.  Exploded Detail of  Panel 1. Authors own
 The green sails on the far left hold the algae growth. These are secured to concrete panels that form the exterior shell of  the building. ` 
 Counter weights as seen pull the sails down rotating them so the algae can be harvested mechanically. 
Figure 107.  Scalpable Algae Sail. Authors own
 The mechanism is designed to scrape the algae after its grown and needs to be processed into algae oil.
Figure 108.  Exploded Detail of  Panel 2. Authors own
 Detail of  mechanical arms. These are pulled apart and away from the building to show who they fit together. These are the scalping arms  
 that move up and down the building harvesting algae mechanically. This design was derived from Building Test no 2, City Building. 
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Figure 109.  Structure Sketch 1. Authors own
 The tanks are held up by the structural core going through the middle ad through the exterior columns wrapping around the space. 
161
Figure 110.  Structure Sketch 2. Authors own
 The core structure is the centre for the program, torsion and main loads of  the building. Forces are also transferred down the columns  
 located on the 4 corners of  the building. The fins and cross-bracing within the core give extra strength to this structural system. 
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Micro-scaled Design
The process of  investigation has focused on 
different scales. This stage of  design looks at the 
micro scale – what the body will actually touch 
within the building and how that can be re-designed 
as cyborgian. Cruz states that “very little has been 
designed that suggests how this cyborgianism is 
affecting our built environment”.53 Cruz attempts 
cyborgian design through the creation of  a place of  
hyper-connectivity.54 It is this concept of  inhabitable 
surfaces that I want to explore in this Micro-Scaled 
Design section; an interface that is a hybrid itself  
and connects to the user making the relationship 
cyborgian by definition (a creature composed of  
machine and organism). For this study I designed 
a staircase to test the relationship between surface, 
machine and the body. 
To develop my previous designs further, this design 
is generated by the body and controlled through 
the machine. The small scaled design enabled me 
to clarify what a cyborgian design is; a home for a 
cyborg, but no traditional dwelling. By definition, a 
cyborg is “a hybrid creature composed of  organism 
and machine” which leads to the question; how does 
the stair design comply and enhance the definition?55 
53 Cruz, Cyborgian Interfaces, 78.
54 Cruz, Cyborgian Interfaces, 78.
55 Haraway, A manifesto for Cyborgs, 111.
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Figure 111. Sketch of  Stair Design. Authors own
 This is a preliminary sketch of  the stair design. It expresses the desire to replicate the movement of  the body into the surface of  the stair.  
 In extending the lines of  the body’s range movement (in the drawing) the stair can be moulded to suit. 
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The surface is its own entity and has distinct 
material qualities; it performs in tension and relaxes 
if  there is no pressure on it. This is a man-made 
material with a natural origin of  polyester fibres 
making it itself  a hybrid of  natural and artificial. 
This is connected to a mechanical frame that has 
the ability to move and flex if  a weight is placed on 
it. The pressure of  the human on the surface forces 
the stair to drop slowly (allowed by the structural 
machine underneath) which makes the next stair 
rise in front of  the user. The movement of  the 
next stair was initiated by the body.  The hybridity 
of  the stagnant stair with the body’s engagement 
makes the experience, composed of  organism and 
machine by definition a cyborg. This experiment 
does more than comply with the argument. The only 
living thing in this experiment is the body which is 
connected temporarily to the object. The stair as a 
prosthetic here is placid without the body yet when 
the body imprints on it, becoming a new being. The 
temporality of  this cyborgian object is completely 
static when its other half  is absent. 
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Figure 112.  Design of  Interactive Stair. Authors own
 Sketch of  the stair concept. In this drawing I was attempting to create an atmospheric quality with the form of  the stair s and the tratment  
 of  the pencil and pen on paper.
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Figure 113.  Interior Render of  Stair Investigation. Authors own
 This interior perspective shows the relationship of  the stair surface to the structure and spaces surrounding it. The design is a surface that is  
 supported by an extrusion of  the surface itself; a rigid wire-frame skeleton that shadows the surface underneath. 
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Figure 114.  Interior Render of  Mechanical Arms. Authors own
 The mechanical arms are shown as an active process of  sieving and processing the algae. This is an internal section of  the program open to  
 the public. This is so people can see how these work close-up as the larger version is located on the outside of  the building. 
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Figure 115.  Render of  Entrance into Public Space. Authors own
 Users get submerged into the base of  the building before ascending upwards toward the public display of  program inside. This gets the  
 occupants and public into the personal space of  the process in hope they might learn and become educated on how clean energy can be  
 made.  
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Figure 116.  Interior Render of  Stair Space. Authors own
 Final render of  the stair with sketch overlay to show how the stair has movement and extends past the surface into the structure. 
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Figure 117. Interior Render of  Stair Space. Authors own
 After the algae has grown on the outer layers of  the sails and processed in the photo-bioreactors, the residue is transported down the pipes  
 seen in the above render. These span the length of  the building, excess heat from these are used to dry clothing in the bedroom.
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Figure 118.  Interior Render of  Bedroom Space. Authors own
 The bedroom features surfaces and furniture designed as extensions of  the building. They operate as prosthetics to the room but are apart  
 of  the overall functioning ‘body’ of  the building. 
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Figure 119.  Interior Render of  Structure and Access Space. Authors own
 Steel brackets and back side of  the scalpable algae are shown above. These are active access spaces that link each floor up with concrete  
 flooring and steel curtain walls. The algae is seen from the interior but only hinted at to indicate program on the exterior.
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to directly affect the human. This criticism of  an 
ineffective biofuel relationship with the body was 
counteracted with a series of  interior renders (refer 
to figure 113 to 119) that directly show the biofuels 
relationship with the occupant. However, the 
domestic program was not pulled through enough in 
this building; if  the home had been integrated into 
the design there would have been a better balance 
between the domestic and biofuel functions. 
This chapter reflects on the limitations of  the 
process and outcomes of  this thesis. I will analyse 
the method and final design in relation to the thesis 
question. The need for supplementary design to 
deal with analysing the micro-scaled limitation of  
design then occurs followed by an evaluation of  its 
contribution to the cyborgian design discussion. 
Some building designs were more successful than 
others throughout the process of  this thesis. The 
first building (Domestic Intervention) was positive 
in its resolution of  human program; i.e. kitchen, 
bedroom layout. It has a degree of  intimacy that 
meshed the human with the machine at a mezzo 
scale. The question within this test was; how far 
can the body be extended and still be a prosthetic? 
However, on reflection it was not clear how this 
related to different scales of  architectural elements. 
As an explorative design it was successful because 
it clarified the need to fluctuate between different 
scales.
The purpose of  the second building was to 
limit focus on the programs integration with 
architecture (biofuel factory). It appears that the 
human condition was perhaps too speculative due 
to its connection with a site and its predicted large 
amounts of  energy required to be put back into the 
site and inhabitants. The energy consumption and 
system is also questionable in terms of  its ability 
Figure 120. Redesign of  Chair Experiment. Authors own
 This experiment began with photographing the body’s use of  the chair. In finding the movement through overlaying a net was developed  
 in an attempt to spatialize the results. This net produced a model that was too static, abstract and lacked the movement found in its original  
 source. 
Failed Design Tests
Designing through research required many design 
tests to occur which produced some successful 
and some failed tests. A failed test is a drawing, 
or physical model that did not make a spatial 
relationship between the cyborg and architecture. 
This was evaluated against the research question, 
if  it did not contribute to finding the answer it was 
a failed test. A use of  different media assured the 
tests did have a large range in results. This process 
of  fluctuating between drawing, physical and digital 
modelling allowed a varied expansion of  ideas 
through their different abilities in translating data. 
The set of  images to the left (refer to figure 120) 
was one unsuccessful test for designing at the micro 
scale. This was done before the stair experiment. 
This investigation studied the chair as an object 
to redesign through the cyborgian lens. However, 
I found that this process of  investigation was too 
static. Resulting in an abstract model (similar to 
the body analysis) was an ambiguous outcome that 
had little relationship to the body and architecture. 
However, the drawings on the right (refer to figure 
121 & 122) visually displayed movement and 
likeness to the body, but they did not physically 
move or have a machine component. 
Figure 121. Exterior Skin Study, (top image). Authors own
 In an attempt to create a moving facade derived from the cyborgian body (organism and machine) this sail structure was designed. It has 
 a breathable moving fabric made taut with a steel frame. This was a failed test because its modularity did not fit with the mesh of  the   
 building.    
Figure 122. Stair Exploration, (bottom image). Authors own
 The surface was extruded further onto the structure around it. This made a curvaceous ceiling and walls. Although interesting in principle it   
 was too overpowering for the space. Focusing on the foot movement was enough to generate a cyborgian design. 
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Figure 123. 1:1 Stair Model Made. Authors own
 The aim of  this model was to explore the cyborgian stair concept at a 1:1 scale. The surface was made a soft squishy texture for the foot to  
 stand on whilst the fabric was a cotton mesh.
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Supplementary Design
The final building, developed from previous 
experimental design ideas, was successful in its ability 
to capture the cyborg in the visual and theoretical 
sense. The technical drawings helped in this 
circumstance to solidify the programmatic necessities 
to make the building function. These plans were still 
at a 1:100 scale. However, the technical drawings 
are somewhat limiting in their rigidity towards the 
overarching desire for flexibility of  space. Although 
the project needed these plans and sections to be 
convincing as an architectural solution, the renders 
portray the ideas in a more compelling way. The 
theory gave the building a stronger direction and 
leaned toward paper architecture. The challenge of  
this thesis was creating a built form that answered 
the question of  how the body can become engaged. 
I wanted an architectural result that was not simply 
an instillation. The method was selected to reveal 
failed design tests and acknowledge them, instead of  
designing an installation type building that questioned 
the theory without progressing towards a solid 
architectural result. This outcome of  this thesis was 
to find solutions not to provide feed more questions 
into the topic of  cyborgs in architecture.
A recommendation was made at the conclusion of  
the architectural design phase to further analyse a 
space at a 1:1 scale. This brought the opportunity to 
understand space more intimately through a physical 
model that specifically reacts to the human and vice 
versa. Within the shifting scales of  research and 
design in this thesis there was not enough focus on 
the micro scale in the final design. In analysing the 
final design, a 1:1 scale model was not explored. 
I needed a further model at the human scale to 
supplement the stair design created in digital space. 
This supplementary design of  an interactive stair 
was made to further see how the body reacts to a 
built object at 1:1. The design of  this stair model 
was previously discussed in the Amalgamation Building 
chapter, and in the Micro-Scaled Analysis (within 
the Bio-Bio Reactor chapter). It was successful in its 
physical reciprocal action between the body and 
machine because this experiment used the first 
precedent discussed, The Brides Armour. This 
precedent used a prosthetic on the body to make the 
body a cyborg. The model I have created uses the 
machine to assist the human in a simple household 
act, to climb a stair, thus creating an extension of  
the body. Both the precedent and the model have 
combined the body with a machine to create a 
hybrid being, excelling it from the original. 
Figure 124. 1:1 Stair Model Made. Authors own
 These images show how the stair is used (top image), when one     stands on the stair the force of  that movement creates the rise of  the  
 next stair. It was mechanically made (welded from raw steel) and     a specific surface treatment was achieved to add interest and discussion.
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Although the theory has provided a strong 
foundation, it does not reinforce each move 
made in design but sometimes undermine it. This 
occurs through the cyborgs ability to challenge 
itself, theoretically. It can make evaluating a design 
outcome difficult to translate or compare with 
the cyborg. With regards to this, the precedent’s 
assistance in revealing a direct result that embodies 
the cyborg was very constructive. The precedents 
were beneficial in their ability to reveal cyborgian 
architectural elements, like the hydraulic platform 
for the man with a physical disability in the House at 
Floirac.
The weakness in this design section of  the thesis 
was the relationship with the home. If  this concept 
was explored thoroughly the connection between the 
body, program, and space, would have been resolved 
further. The concept of  home was not thoroughly 
investigated in the initial design stages. The body was 
effectively integrated into the final design because 
of  the research done to ensure this. The home could 
have been studied more in terms of  spatial planning, 
the body’s interaction with spaces and everyday 
objects, and cyborgian home conventions. 
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Co n c l u s i o n
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This thesis questions how the cyborg can be used 
as a catalyst to reengage the body with architecture. 
I first looked at how Donna Haraway defines a 
cyborg. This was followed by consideration of  how 
the cyborg has been translated into architecture. 
The translation of  Haraway’s work has been 
investigated through the architectural discipline. 
Previously, theorists such as Vidler and Marcos 
Cruz, and Spiller who was the Modern theorist in 
this investigation, have theorised on the cyborg; 
however, no built examples of  this hybrid body exist 
in the built form as a large scale building. The aim 
of  this investigation was to address how to create an 
architecture where the cyborg is the design driver. 
After reviewing both contemporary and historical 
precedents the final design titled: Bio-Body Reactor 
was designed as a possible solution. The final design 
was built on a series of  tests that explore, challenge 
and translate the cyborgian body into architecture. 
The primary program used to test this is a biofuel 
vertical factory cross-programmed with domestic 
living.  To address the research area, the method 
used in this thesis is research through design. The 
method fluctuated between analogue and digital 
representations, and a series of  three scales; micro, 
mezzo and macro.
To address the research area, the method used 
in this thesis is design through research. The 
method fluctuated between analogue and digital 
representations, and a series of  three scales; micro, 
mezzo and macro that explore, challenge and 
translate the cyborgian body into architecture. The 
primary program used to test this is a biofuel vertical 
factory cross-programmed with domestic living. 
After reviewing both contemporary and historical 
precedents, design tests and site analysis, the final 
design titled: Bio-Body Reactor was designed as a 
possible solution.
The resulting architecture is a functioning structure 
that contains an organic program achieved through a 
working machine. The final building tests the ability 
of  the cyborg as a catalyst for designing architecture. 
Its successes and limitations are judged on how it 
can better engage the body with both the design 
process and the final outcome. In conclusion, the 
architecture generated extended the investigation 
into how the cyborg can become a design driver. 
The theory proved beneficial in designing a building 
that engages the body through a range of  scales, 
working between the analogue and digital, body and 
machine. The conclusion of  this thesis is a building 
that operates as a cyborg which is active to the needs 
of  the human and the city.  
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Figure 125.   Finalist in the Graphisoft Awards December 2013 for my Bio-Body Reactor. 
    Ashley Benck
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